INS-1E cells exposed to diabetogenic conditions (22.2 or 33.3 mM glucose, 0.5 mM palmitate or the mixture of 22.2 or 33.3 mM glucose and 0.5 mM palmitate (33.3Pal) for 72h (human islets) and 24h (INS-1E cells) or 100 µM H 2 O 2 for 6h). (c) Isolated islets from normal diet (ND) (n=3) or high fat/high sucrose (HFD)-fed (n=3) mice treated for 16 weeks. Right panel shows densitometry analysis normalized to actin from 3 mice per condition. Western blots show representative results from 3 independent experiments from 3 different donors or mice. (d) Short term culture of human islets with high glucose does not induce MST1 activation and apoptosis. Human islets exposed to different concentration of high glucose (11.1, 22.2 and 33.3 mM) for 24h. MST1, pMST1 and caspase-3 cleavage were analyzed by western blotting. Western blots show representative results from 2 independent experiments from 2 different donors. Actin was used as loading control. *p<0.05 compared to ND. Caspi) or vehicle control for 1h and then exposed to ER-stress inducer thapsigargin (1 µM) for 6h. MST1, pC-Jun, caspase-3 and PARP cleavage were analyzed by western blotting. All western blots show representative results from 2 independent experiments from 2 donors (human islets). Tubulin/Actin was used as loading control. Stable INS-1E shMst1 and shScr clones were treated with AKT inhibitor (g; 10 µM for 6h) or LY294002 (h; 10 µM for 8h). MST1, pMST1, tAKT, pAKT, pGSK3 and caspase-3 cleavage were analyzed by western blotting. All western blots show representative results from 2 independent experiments from 2 donors (human islets). Actin was used as loading control. The six candidate sites of phosphorylation by MST1 were individually mutated to alanine to generate phospho-deficient mutants. In vitro kinase assay was performed by incubating recombinant PDX1-GST fusion proteins including different mutants of PDX1 (purified from bacteria) and GST-MST1. Reaction was analyzed by NuPAGE followed by western blotting using pan-phospho threonine specific and PDX1 antibodies (left panel). Western blot analysis of in vitro kinase reaction using phosphospecific antibody generated against phosphorylated T11 form of PDX1 (pT11-PDX1) (middle panel). In vivo kinase assay. Lysates of HEK293 cells transfected with PDX1-WT or PDX1-T11A alone or together with Myc-MST1 expressing plasmids, were immunoprecipitated with PDX1 antibody. IP reaction was analyzed by NuPAGE followed by western blotting using pan-phospho threonine, pT11-PDX1 and PDX1 antibodies (right panel). Representative results from 3 independent experiments are shown. (continued) (h-j) Glucose stimulated insulin secretion (GSIS) during 1h-incubation with 2.8 mM and 16.7 mM glucose, respectively, normalized to insulin content and expressed as % of control basal insulin secretion in (h) human islets transfected with siMST1 or siScr, in (i) isolated islets from WT and Mst1 -/-mice or in (j) shMst1-infected INS-1E cells exposed to IL-1β/IFNγ or 33.3 mM glucose for 72 hours. GSIS show pooled results from 3 independent experiments (h-j) from 3 donors (h). *p<0.05 to stimulated untreated control conditions, **p<0.05 to stimulated conditions at sh/siScr/WT control at the same treatment conditions. Respective calculated stimulatory indices are shown for (h) in Fig. 4d , for (i) in Figure 4f and for (j) in Figure 4h . 
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